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Method and apparatus for encoding sub information is provided for synchronizing the main information 
of a digital audio disk with the sub information thereof. A sub signal encoding unit is composed as part 
of a unit for recording a signal of a digital audio disk. The sub signal encoding unit is inputted with a 
main signal having a format of the digital audio disk and a sub signal for improving the sound quality of 
the audio signal. A data cutting section is provided with the main signal and takes out part of the main 
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synchronous signal with the Q channel data format so that the synchronous signal may be recorded in 
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sub signal and the Q channel data and encodes the sub signal according to the format of the subcode. 
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t iz±m-h z k ^:mib-thmsm2izim(D^rm 
^ is*^ 2 i,zMm(^^ymm<^n^^ajm, 

^<7)-9-^r;U0ST{ab'<y h*»^>F>lf^b'-y hSrlXOtB 
L t <nX'h hZb Sr#® i: ■tl)tt*3S 8 trlBilJW-ty 

[W«« 1 0 ] BU!S|SIKBW$g{±, 7'0 .y ^'COft^*-^, 
FJf^cO-^-yryUOSiffib'-y hA^feW^b'-y hSrIXO 

ai L^vi t <7)T'ft hzb t -r sff^JS 8 tcieigco-^- 

[ WM 1 1 1 HfflBRJfflWfSJi , y □ -y i7 iOifeHij J: 
•Sit ^^t-r 2 ^cie««t^ytffgco»■^^b 
[ 1 2 ] friElBi^ffi^Bti . T'o -y (r>^ii i 

[ mm. 1 3 J mtnmmmt . vxn -y 9 o^tafc i. 



1 4 ] HuiBISI8S«ffi«i, :7'D >y ^<7)5fesl*><i, 

0 Lfzi, <7)xh ^zbi^t -t^mm 2 <,z%mffi 

imSM 1 5 ] mrlBlsi^WfSJi. y 9 <r>9mt^^ 

m^^yy-fmixfz&st'^, m^<^^yr)\^-r^m 

TiSb'-y h*>/^F?r^b'-y hiJRK>tiiLtiij(7)X$>iZb 

^:m^b'rmml 4izmi<r)^ymm(r>n^{Uj 
a. 

1 6 ] H?iBl5l8Bffiffi{i. T^a >y <r>9m.i3-h 

±{!ib'-y h*><J,F)f«b'-y h 2:5X0 ffiL/itcDTft set 
Sri^t-r Stf^^B 1 4 {clB«8(7)-9-7'it$B<7)4$^'fb:^ 

[i«*«i7] mmmmi\t.fri^y9<r>mki}-t= 
m^-^yyjvmixtc&m^^. ys<'mL(r>^yr)v-f-m 

0 l.tz\, nX'h hZb Srm i: "T 2 icfSiicO 

[if 1 8 ] mmmmmt .ru^y^ (r>mki}^h 
m^-^yy>mixtz^mt^h. Ffrsg^io-^-^-r/u-r^a 

^#mi:-rsif*^i 1 ^zim(r>^ymL(o^m\Lij 
m. 

[iS^«i9] frlBlsiSBtffgJi. :^o-y^'<oft^*>f, 

±<ab'-y h*><?,fi>r^b'-y hS:IX0aiL^:t£O-C'*-S.ei: 

^ItlSfc-rsit^i 7{ciBf8c^-9-7'ffi$gco^?^-(b:^r 
m. 

mi-tJ-^^^-9xhtz. b i:mkb-thmim2\,z%m 
imm 2 1 ] mmm'mii . ^ >ffi?Siotff#io 

rt^tcjC t -C^;b-?. e i: -r 2 t3iB«i(0 

mim2 2] ^ ^ yffi^tfotf $gcort^(cjj>tTg?i5 

^mmb-Tm^2it,z^co^ymm(r>n^i\:ij 
•m. 

m^x'hi> z. b imib-tmm2izim(o^yim 

[»*JS2 4] B!rtBA:'3«-^«i, xi^'^/Pb'xJi-m-f- 
X'htZb t -r «. W^JI 2 CIBfBiO-lfT'fflfgO^gF 

•^ymdj^mm-^tixti *)~^<DmmA<^^&z'b iz 
ya -y 9'tm^$tix\'^?>m^x'h'^x . mii^ymm 
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-9-:/tfff8*^^>«^$iiTt3 0 -Scoff fgaco#{2rt(c 

mmwmm^^mzii ^m^^tvrmwr^mk'n 
r a -y ^ ^nvB-th ^ ^ >mm<7)ya -y ^ ^z^^ l . m 

too 0 1 ] 

mmaiix/mwm^-fimizm'th . 

[00 02] 

[tefecog^l] -^twX>''^'yU3j--T-f3fT-f X^^i:' 
TJS'5f&3f :tm-^<07 5j— ^.y 

-ec07^-A*<987P-A^i:ii6T17"o-y:J't 



6h'-yh) -ro(;52 4>'NM htOf-:5't. -^t/a-K** 
[000 311191^, ■ri^i^J\^:^-f^:^f^:^i^(r>^ 

ya-\icr)y is—7y him.m-thmx'hh , ray^^ 

(7ymn<7)2yU-J*X'S>^2yU hx-:J'«OSoi: s 

^ymmtDf-i!^ t.Lxm\''^(i>iii><Di,i3y]y- 

ixJJlT<?)9 6>'N'>f h-C-fcS. 1 7P-A8t'>y h ( l>'^' 

h) *&^fy3-K<±, #t'>ybrtP. Q. R. 
S, T. U. V. Wf-v^VUfcWnS. 
[0 004] P^A-^^/Wi. p<-f yff^T'fcl>^-T-f 

5tslc04 f-y h^nyho-;!.^-^, yi:c04b'-y 
NSrrH^:^r7-H. 1 6 t'-y h$rCRC (Cy 

clic Redundancy Code) X'htM^n^t^m^^liiii^ 
<^3-h\ S0<O7 2h--y hSrT-:J'tv^3««i:^-? 

f*:<^«^£0^ij^:i:'{cfflv ^/oixl. . r K U-x 3- KJi, 
Qf-A-^vl/CT)? 2t' y h-r— :J'C0TKU-X3— Hfc LT 

mm^ti^, mzTY'uxa-}ii)i "0 0 0 1" coj^ 
Qf-\'^-ypo7 2t'-y hco7'-^'{±. ai ifcs^-r 

J:d^:t-x-f:tx-^'cOsSg^<0'tffS£07:r--7>y h?: 
^•t, tfz. "00 10" "00 1 1" <0THU;^3- 

[0005] R-Wi-r^-Mt. r-^-v^t^yPT'S) 
Ol^t/v: J: -5 tc^7 y ^ -y :J'Wm>:S:^«$g^i:'iO-9- 

[0 0 06] ClCl-C', #giT7-147 74 2-§•^Cfc^^ 

fBJSt=3j--x -f :tffi-^S:l^#«{t-r ■S.;ti6«07'-:5' 2:15 
B-thZbti'^^^tiX\>^^. :i(D{^^imT<^K)X' 

[0 0 07] r ^Jf-f-f x-f;t 

fi-^<07:J-— V>y F{±, 16b'-yF. 44. IkHz^f 

yrjveo'fi^SflM^x-hh. ^coft-^-iO^aTiecofi 

2 0t'>yh, 88. 2kHz-9-VT;U(55ft 
^ffi ^t^^^}^\■<r>■^:r'mt^.z■!itmth . BtftB;^ >f 

^bco^oft-^fcUTiB^-r*. -euT, M^cnmz. ^ 

'f ^fS?8fc ■^-T'fpgi: S CI t i •? . a^cOx 

[0 0 08] 
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^(r)\iif)\im^tzLmm^^—9t£i£<r>^msht,zX'i 

^*»<bIEC9 58 (EIAJ CP120 1)-eS^ 
[0 00 9] ±at>tJ:p^r. ^r-n-Yi.z 

fc, ^^■3-Yi.ztmth^ym^<o^—?ifi^m\,z 

[0010] :^Wm. ^coi d:6:^«&^;^^T^ir§ix 

tfffgt. •^fa-Yt,z%mth^v'»mt<^nmt^ 

[0011] 

Mz. :^WM^z^^^ymm<0^^iUjmi. ;^^yb 

^j:^^^ ymm}i^yt^j:i^rmm^i^m^^tLX\,^ 
&A:hm^iznLx . BtiflB^ ^ >im(o-^^ mmmBi 
b LxmnLx^ymm^mmmmmibmiz^^-^ft 
hzbimib-ti. 

10 0 12] tfz. ^^mizi^^^zrmmco^mtjm 

li. :^-(yb^^^j<^ymSLb^yb^j:t^ymm*>t^ 

mm^tixa*). -^ott$gMcom{ar bizm-y^^: 
m^^tix\,^^xf!m^iznLx. miJ<-(ymm<r)- 
sutrmmmmbLx^mLx. mi-^ymm^zcr>^r 

m^lfZfU^i-th Vx3-/9<r>ji>{yb-^j:i> ffi ?gco— gpffc 

h nm'^mbmkz'^^ifth z b t -r-g. . 
[0013] :^^mzi^&imi^mt. yt^s^ 
^ ymmb-^rb^j:^^fmmi}^^m&^tixm-^ 
<r>mn&coM^iiLz: b i,zyxD -y^^m^^tix^^hm^x' 
h'>x, Huiei^y w#ic«±, ^f'mLi.znmti> fu-y 
9co^>{ ybts:hmm(7y-ux'hhnm'mitiHm^ti 
x\^hmmfitm^tix\^i,zb^imb-t^. 



[0014] :if^wnf>zi^^mwm±iim\t. yb^j: 
ymnb^yb^j:h^:fmm.i)-hm^^ixxm 

^x'h-ox. wim-ymm\,z\i, ^ymmizmm-thf 
o-y ^<r>yi^yb ^j:h'mL(7)-^x'h h nmmdmi^ji 
^ixx\^hmmnm^ixx\^ummwx os^^^x 
fzm^^. ms.^^ y'fmbmtt-^f'm.^z^mL. m 

mi-'^^^mzx o^sij$tL^cHufs^-< ymki.zi^ 

C-t^H!if5-9-:/ffl#£7)ra.y^2rttaiU. mtl-^fmL 
coyn -y i:n^-th ^ ^ yfflf^gcoyD >y ic-^^L, 

[0015] *?*Bji-<Si,ft-^||^a{±^ ^t:5: 
o -y ^' £7)> ^ y i: ^-g,+flBc7)-g|5-Cfc I. HfflWfgji^ft&a 

W^gfc. H>rlS:«-SiJ¥SicJ;'9^i-i'J$ixfefrlE-9-:/«?g 
t-t>mmm/m^i^^'thnm'mm.\ti^mb. fne 

^iij^atc J: ^■!rtm^ixrzmip^ ^ ytm^.z-nm-m 

B(rfEPi«Btf?sttaj#gfcj: ^m!,^iitzmi-^zrm.<n 

yo<y^'S:*tlE-ri.>'f>'ffi$Bc07'D>y:5'fc-^fifeL. ffi 
:>3-ri.|s|«Sai:)3#SfcSriii;tS. *»c^Sfi-^ffi 

mm±. t£.m(:mzim^titzmm.t: . yi^ymib^ 

'rtm^ixrzmd.A -i yfmi.zn^^i>m&^zfm^<7)zf 
D -y ^ Srttffi t , mt^-fmm<7i -fuv^^ nmtt^ 
'iy'm.(r)Vvi^yi'{,z^WiL. ^^^h. 

[00 16] 

[ 0 0 1 7 ] 12 1 ^%mzm^fm^^^i\:^m. 
<m^mx'hi>. -y-yfi^w^-^-fbsisiJi, Ti-':5';i'j}- 

^m^■^tm•thm^^Mmm.<r)-W'b UT^tBg^n 
I.. 

[0018] ^rm^^^i\^m.l\i. x-:?Wtt5Lg|5 
2f:, Q^-r*;U±^la53i:, -9-y3-h'1?-^^tlf|54 1 

[0019] -^-rfi-f-^^-^-fkllffi 1 1::{±. ±^L7tTi'' 
[0 0 20] ZCO^^ ym.^b^-:fm^\i. 'fi^^lU:^ 
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^J;t{f . 2 0h'>yh. 88. 2 k H z l^yT/KOft 
0. let'yh. 44. 1 kHz-9-yr;Pc07'>''^;l^ 

[0021] ±fe^^ vfi-^ii, ■y-T'fi-t^f^-fi^a i 

C07'-:J'Wtt:LISI52lcA*;^ilS. T-^'fl]aJL^2 
{4. -<?-7'fi#<?5|5l^ii-§-$:^^yfl-§-£7)-gP3!)»t>5X0ai 

J^{4. CLco^i^tc-tyfiWi^ii^tiS^wa^. -ecT) 
#at;J®^«i:. Q^-v^vKOf'-^'ffli^T*)'!. 7 2 t'<y 

COQ^^ :^;UcOr HU;^. 4 b' -y h{4. 7*— V<y MCj: 
O^^^ixTV^S "000 1" "0010" "001 

1" amz-r^swii^tit. ^mmcoi&mcomBMX'ti. 
mmmm cn-^-^-Mzmt ^^tsm^iz':>\,^xmm-r 

[0 0 22] T-:5'-roaiLliB2{4, 02 Ic^-f J: 9 Ic. 
^-f yft-tSr 1 yn -y i?c7)4'*»^Q^^^-^l'«07'-^'<50 

[00 23] zzx\ :>i^ >m^'(=mmm^i:miii 

■rW$rll3tC50^-r. 113 (a) {:^-rmi<?)fl^J»4. 
7'D >y :?cO5feW<50-if >'r;P'e<0^ ^ ^fflv-il, tco-C*.-!. 
•CJ>1). C:tf0%&{i:41?->'r;ka-, 6 4h'>y hWl^ffift 

<. ef*^o■»^yT;^*^A>4^f>•r;^S^fflv^TlRI^^l■^5r 
-WOffifClfct^tgT'S)?.. 03 (b) {C^-n52(OCT 

x'h^. z<D^iimi(r)mtmmiz6 4yz-yhcomm 
fiW«otBSix-i>. 03 ( c ) itZTn-rmscomii. y 

N (uxTi^sBt-th) m^'-yhi^^m^'^tmx'hh. 



mji^^X'^t. 03 (d) tC^-rSS4cOW4. yxJ-v 
^'(?)5tBIta*|c^i6r^;->'r;K7)LSB^b'-y h^J-$:fflV^ 

2b'.y h<;ORWffi-f-*«fPfiKT#S. 03 (e) izirrm 

s. c:ixi-c<7)i5inctjv^TJ4. ixoai-r^#^?-^'ryH4 
^•coic^oTLiv^. mmmmtLxmK)^m^i> 

W4»C-fcl>. Z(Dm5<7)mX'l,i. yny^c7)i;cDi}L 

mizit'<.x'j'-^<^t. yx:i-y^coifcD{mi3^(>-^>y 

[0 0 24] m3. m4t5j:tXm5cOWlfcV^ 

X. ^yy)i^(^LSBm<^^?:mmm^tLxm\>^fz 

Oaj^^i:t>. eS«0{aSWJ;c{fMSBA>i?>7. 8 b' 

•yhsm) ob'-yh^Eoai-rcitt^tgx'S)^. t*> 
i-<f vr/p^-ixoai-rb'-y hstt 2b'-y hizmh 
•TffST'iv^ m23it;^m3<7)CToJ^{4. fti^^rao 
^yr?ut: mmim^k ixm^^tztij^x-^^. 

[0 02 5] |aIMfi^{4. Styo.y^'#{4T«]0 
ai-rc:tt-C#, LchtRchS:— *Otc7)tLTlBl 
^fl-f-SrWba5-fc7)T'{4^<. Lch^7t{4Rch«o;t 

mcTi^x-m^Lxh^y^K ^^iz. \^-rtii)>mms^ 

^i:^y^-vi,ztm-r?><£i^i3^h?>. 
[0026] ±smmm^ii. 7'-;5'fl)ajLgi52*»^>Q 
^^^^/u^mM3i,zmii^^ti^. 

[0027] Q^-^':tvl'^gP3(4. ±fE|3|^ft^Sr. 

-v-yhfcBt'j^^^. mmm^i^(r>tt 

h. C:c7)j:>'bnb«p-f-fy4. >'r;Hii=itJiEL;t 
atcoTJ)^. /'N7vy»#-ftfcov^T{4. ""©/h 

( "A Method for Const 
ructin of Minimum Redundancy Codes" ,D.A Huffman, 
Proc.I.R.E.,40,PP.1098,1952) IC^i^'bixTV^S, t 

tz. xyhat^?-^-ffc^cov>T(4, )\y-7y'^^(rm. 
ScM. ^ i^-'tryi^^A'=f—9mk<r>fz^<7:>^m' 

/Pr/UXAj ( "A Universal Algorithm for Sequenti 
al Data Compression" ,J.Ziv,A.Lempel,lEEE{C^'<.^> 
iLX\^h^ ^fz. Trans.on Inform. Theory, Vol. I T-23, 
No. 3, pp. 337-343, 1977) {CiE^4>tLT V>§ L e mp e 1 
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-Z i v^Sr^-fk^, UtK m^\y-hV-xa)^^VF 
^■■itT<r>^-<-y y r :t— 7 n— j ( "Buffer Overf lo 
w in Variable Length Coding of Fixed Rate Source 
s" ,F.TeHnel< , lEEETrans. Inform.Theory. Vol.IT-14. 
N0.3, PP. 490-501, 1968 ) l,Zj&K^tlX\^^^n.m^-^t 

[0028] tfz. mmm■^^Qi^^'^f\^<^^y■=l-y^ 

zti^'^mx'h?>. :itii,i. mzm^hm^w^mmiz 
fcv^T. mm^t^fcibizjt^f ym-^b-^ym^^^'f: 
ut^z-mm^-^t^fzib. ^(D^^^jcommc^mmj^x 
htiimm^:ti,ztiMmx'h^i}-hX'h&> t^t 

(0029 J Q^S'^^Jl'±^M3i,zX'yX±:^^tltzQ 

^fig LJt # tcx> h o tW-t-fkL/tJS-^-Cftix 
[0 030] ■t7'a-H^?^-ftg|54{±, ^-T-'^Tffi-^ 

[0031] ^ya-m^-(m4izi *)n^<t^tifz 
■*)-y^-vi±. ym^-X'$}^^-'f ^ :^m'^bmi,z 

EFM (Eight Fourteen Modulation) ^^tp^tl. IB 

mmmzim^tii. 

[0032] ^-?x. ±m->rrm^^<t^m: nzx<o 

m^thi,^zimmmzim^ti. tm-ttm^M^ 
m.i,zx^y^^ym^tmiith^tijix'th. ^rrm 
^:b^-(ym^(r>mit)-tti^^}i\,zi.^. iSWS-fkS 

[ 0 0 3 3 ] ^rtJ. ±^L3tlRl»ifi-^«i, ^'f vft-tx- 
hh^-'r ^ :^m^a(r>ttm^\!iLX^LX\^tz 

bLxm^^h. :L<r)im'mim>'zmLx\t. m-^. ^ 
^ism-:mi '^^^mmwi:m. pp.231. i967. 

iiXM. '■^^fl-^W^ail^y-^-fbj ( "Predictive Codin 
g of Speech Signals " , B.S.Atal .M.R.Schroeder ,Rep 
orts of 6th Int. Conf. Acoust. ,C-5-4, 1968) l,Z^K{i> 



[ 0 0 3 4 ] ±ieo:^T^$^-ft;t7t-9-7'ft-^*^ 

sm^ixx\,^umum--(:>. mm:M±-thm^m± 
mm.^z'z>\^xm^m-h. m^M^mmi it±, ii4{C7k 

T-f:^:?'SrS4-r«.'r>^:}';l'3i-— r-f^frL— VI OO 

'^'tr-^)i'^ifLmk^1xX\i^h. 
[0035] Ti^9>V7t-T Oti. Ji^ 

*>^ai^J$ixS. ClcOft-ttil EC9 5 8 (EIAJ 
CPl 201 ) t'«S$iXl.'ri^'^';p5f-X'f:t7*- 
V-yhT'*)0. IBIi«E*fcfEliLf^7;j---7-y hcoft-^ 
*^$nTV%S. ^COI EC9 5 8T-a^$n^Ti^' 

r -f v<y h{i. HStc^fiat. 1 

-ffyr/pfttc. 4b'-y htoini^rDrvr;!^^. 2 4t' 

>y h<7):t— r-f Jl-T-^t. 1 t' yh(^>'N''Jx-f 7 
fc, Ib'-y hOJL— 1 t'>y hcof-A-^^/WX 

7^-^;^i: . 1 b'-y hCO^'N-'JT-'f b'-y h tt^t:,m^-^tl 

h. ±^Ltzimmwi,zimLtz^ym^<n^-n±. 

IEC9587:*---7yh CO^-- If X- Aix ^itl 

[0036] m-^H^^g 1 1 Ti''^';l':t-T -f 
7V— VI 0*>^>»l&$iXJtIEC9 5 87:r- V>y h 

ofi-^3&>/^, s^i-i ym^t-^-zm^trm^fzL. 

'fb^rlll.S^JIST'ft?.. m-^W^^Sl 1{±. 116 

s^-r J: 3 tcfi^^m 1 2 1 . PiKSft-^^aiiK 1 3 1 . 

|5]»itf fgfttiSgS 1 4 fc . iBlsagp 1 5 i: . L^V ^iS^ 
[00 37] ft-^^^fiJIKl 2{i. IEC9 5 87:r-V 

4bmm^i5izmi^^tit. 

[0038] mmm^^m^ 1 3 li. x:h^iifz^ym 

^^^tLfzmmm^iMKna-t. =3rfc. laisa 

tiit. m^'(ti-thzbii<'miz^j:t, mmm^^ta^ 

[0039] |SI«8tf$Eftai«P 1 4 (4, ff-^^m 1 2 
^>A:>3$iX7^c^'f yfl-f-tlsi^fi^l^tiiSPl 3*^^A:ft 
$n/i|5|«fI-f-i:&JtKtT|i|S90fil[a$-^tB-t«.. .1 

mMij^n^^ix?>m.mxh*) . '>rya-}'comttbm.m 
mm*^m(.h*). \'^-rix*-mmm^i:^^yit^<r>m^ 
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[0040] *f!|sw^iiiRafi[Scoam*a<i, miizfjk 

-^yr;P-ro-^4>LTffVK Lch tRch ^ 

i-Kx i,zti ux^"^^ Ltz^m.ifwm&M'fm t^h. 
ttz. mmimmi:mmm^tLxm\>^h^i>zi±. 

^^^m[H^ti^'MziS\^X^mi:^ib. mmim^tL 

x<r)i^m^mm. timtx-wn Ltzmtm^^ htifc^ 

^■^<7iii<r><7im^lSSL 0 tots 0 *^^v t SriR^LT v^i> 
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